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TITLE OF THE INVENTION 




fOSS-REFERENCE TO RELATED APPLICATION 



LITHIUM SECONDARY BATTERY 



[0001] This application claims the benefit of Korean Patent Application No. 2002-84075, filed 
on December 26, 2002 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a lithium secondary battery, and more particularly, a 
lithium secondary battery having an improved electrical connection structure between a safety 
device of the battery and a can. 

2. Description of the Related Art 

[0003] In general, lithium secondary batteries are rechargeable and can be made into a 
smaller size with high capacity. The lithium secondary batteries are widely used in advanced 
electronic devices, such as mobile phones, camcorders, notebook type computers and the like 
because of their various advantages, including high operating voltage and high-energy density. 

[0004] A lithium secondary battery generally has a generation element comprising a positive 
electrode plate, a negative electrode plate and a separator, (i.e., an electrode unit), and an 
electrolytic solution. The generation unit is disposed in a can. The can is made of aluminum or 
aluminum alloy. A cap assembly seals an upper opening of the can. The can is made of 
aluminum or an aluminum alloy because aluminum is lightweight, which is advantageous in 
attaining lightweight batteries. Aluminum is also highly resistant to corrosion even when it is 
used for a long time at high voltages when compared to iron or other conductive metals. The 
lithium secondary battery generally has an electrode terminal formed at its upper portion and 
insulated from the can. The electrode terminal serves as a first electrode of the battery. In this 
case, the can of the battery (e.g., the bottom surface of the battery) serves as a second 
electrode of the battery. 
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[0005] In the event of external short-circuit or internal short-circuit due to mechanical impacts 
or overcharging, the lithium secondary battery is prone to rupture due to a sharp increase in the 
voltage of the battery. To avoid such a danger, the lithium secondary battery is generally 
electrically connected to a safety device, such as a positive temperature coefficient (PTC) 
element, a thermal fuse or a protecting circuit, and then encased in a battery pack. Such a 
safety device prevents rupture of a battery by interrupting the current flow when the voltage of 
the battery sharply increases. 

[0006] The safety device of a battery is connected to the positive and negative electrodes of 
the battery through a lead. The lead is generally made of nickel, a nickel alloy or nickel-plated 
stainless steel to provide a predetermined level of hardness and conductivity. However, a lead 
made of nickel or a nickel alloy may cause several problems when it is welded to a can made of 
aluminum or an aluminum alloy. In other words, the infusibility of nickel makes it difficult to 
perform ultrasonic welding, and the high electrical, thermal conductivity of aluminum makes it 
difficult to perform resistance welding due to difficulty of gaining intensive heat at the contact 
interface. Thus, laser welding may be employed. During laser welding, however, laser beams 
may be transferred to the safety device, resulting in poor reliability. 

[0007] To overcome the above problems, as shown in FIG. 1 , an example of which is 
disclosed in U.S. Patent No. 5,976,729, a cell having a safety device such as a protector 4 is 
connected thereto such that a bottom plate 2 made of nickel or a nickel alloy is laser-welded to 
a bottom surface 1a of a can 1 made of aluminum or an aluminum alloy. A lead 3 is welded to 
the bottom plate 2 with a welding device 5 by resistance welding. However, according to the 
disclosed cell, since the bottom plate 2 used in connecting the lead 3 is made of nickel or a 
nickel alloy having relatively higher electrical resistance than aluminum, a voltage drop of the 
overall battery may increase due to an increase in electrical resistance. 

[0008] Also, since there is no specific basis for a welding position of the lead 3 when the lead 
3 is welded to the bottom plate 2, it is necessary to constantly maintain the welding position of 
the lead 3, which involves an additional step and deteriorates workability. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, an aspect of the invention provides a protector having an improved 
connection structure for minimizing a voltage drop of the battery and reducing the welding 
workability during welding between a can and a lead. 
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[0010] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0011] A lithium secondary battery according to an aspect of the present invention includes a 
can made of a conductive metal, the can accommodating an electrolytic solution and an 
electrode unit having positive and negative electrode plates with a separator interposed 
therebetween, a cap assembly which seals an upper opening of the can, a bottom plate welded 
to an outer bottom surface of the can, and a lead unit which electrically connects terminals of 
the can and having a lead plate having one end welded to the outer bottom surface of the can 
and another other end connected to a safety device so that the can is electrically connected to 
the safety device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a cross-sectional view illustrating a conventional secondary battery; 

FIG. 2 is an exploded perspective view of a lithium secondary battery according to an 
embodiment of the present invention; 

FIG. 3 is an exploded perspective view of the lithium secondary battery shown in FIG. 2 
having a safety device connected thereto; 

FIG. 4 is an exploded perspective view of a connection structure of the safety device 
shown in FIG. 3; 

FIG. 5 is a cross-sectional view illustrating another example of the safety device shown 
in FIG. 4; 

FIG. 6 is an exploded perspective view of a lithium secondary battery according to 
another embodiment of the present invention; 

FIG. 7 is a cross-sectional view of a connection structure of a safety device shown in 
FIG. 6; and 

FIG. 8 is a cross-sectional view illustrating another example of the safety device shown 
in FIG. 7. 
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[0013] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0014] As shown in FIGs. 2 and 3, a lithium secondary battery according to an embodiment 
of the present invention includes a can 10, an electrode unit 12 accommodated inside the can 
10, and a cap assembly 20 sealing an upper opening 10b of the can 10. A safety device is 
provided at one side of the can 10. While the shown safety device is a positive temperature 
coefficient (PTC) element (PTC) 50 and a protecting circuit 70, it is understood that both the 
protecting circuit 70 and the PTC 50 need not be used in all aspects of the invention. Lead 
plates 41, 60 and 80 electrically connect a positive electrode terminal (that is, a bottom surface 
10a of the can 10) with the PTC 50, the PTC 50 with the protecting circuit 70, and a negative 
electrode terminal 24 with the protecting circuit 70, respectively so as to form an electrical 
connection between the terminals 24, 10a which passes through the safety device. 

[0015] The can 10 may be formed of substantially rectangular metal, and can serve as a 
terminal itself according to aspects of the invention. The can 10 may be formed of aluminum, 
which is a light, conductive metal, or an aluminum alloy according to aspects of the invention. 
As shown in FIG. 2, the can 10 has one plane opened (i.e., an opening 10b). An electrode unit 
12 is accommodated inside the can 10 through the opening 10b. A safety vent 11 is provided at 
a central portion of the outer bottom surface 10a of the can 10. The safety vent 11 has a 
predetermined size and is thinner than other parts of the can 10. The vent 11 is first ruptured 
when the internal pressure increases due to overcharging, thereby ensuring safety of the 
battery. 

[0016] The electrode unit 12 includes a positive electrode plate 13, a negative electrode plate 
15 and a separator 14. The separator 14 is disposed between the positive electrode plate 13 
and the negative electrode plate 15. The resultant stacked structure is wound in a jelly-roll type. 
A positive electrode lead 16 is welded to the positive electrode plate 13, and an end of the 
positive electrode lead 16 protrudes upward from the electrode unit 12. Also, a negative 
electrode lead 17 is welded to the negative electrode plate 15, and an end of the negative 
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electrode lead 17 also protrude upward from the electrode unit 12. However, other types of 
electrode units 12 can be used which are not jelly roll type stacked structures. 

[0017] A cap plate 21 is provided in the cap assembly 20. The cap plate 21 is a metal plate 
having the size and shape corresponding to a size of the opening 10b of the can 10. A terminal 
throughhole 21a having a predetermined size is formed at the center of the cap plate 21. An 
electrode terminal (e.g., a negative electrode terminal 24) is inserted into and disposed at the 
terminal throughhole 21a. A tubular gasket 23, which insulates between the negative electrode 
terminal 24 and the cap plate 21, is installed at the outer surface of the negative electrode 
terminal 24. A terminal plate 26 is installed under the insulation plate 25. The bottom of the 
negative electrode terminal 24 is electrically connected to the terminal plate 26. An insulation 
case 27, which insulates between the electrode unit 12 and the cap assembly 20, is installed 
above the electrode unit 12. After the cap assembly 20 is welded to the opening 10b of the can 
10, an electrolytic solution is injected into the electrode unit 12 through an inlet 21b formed at 
the cap plate 2 and sealed using a plug 22. It is further understood that a solid electrolyte could 
be used instead of or in addition to the electrolytic solution. 

[0018] In the sealed lithium secondary battery, as shown in FIGs. 3 and 4, the outer bottom 
surface 10a of the can 10 serves as a positive electrode terminal. The PTC 50 is electrically 
connected by the lead plate 41 to the outer bottom surface 10a for interrupting a current induced 
due to increased resistance when the temperature rises. The PTC 50 is electrically connected 
to an outer bottom 10a of the can 10 through the lead plate 41 and is electrically connected to a 
protecting circuit 70 for preventing overcharging and overdischarging through the lead plate 60. 
The protecting circuit 70 and the negative electrode terminal 24 are also electrically connected 
to each other through the lead plate 80. However, the electrical connection structures shown in 
FIGS. 3 and 4 are provided for illustration only, and only one of the protecting circuit 70 and the 
PTC 50 need be employed according to embodiments of the invention. 

[0019] In the lithium secondary battery having the above-described structure, the bottom 
plate 30 is welded to the outer bottom 10a of the can 10. In order to protect the outer bottom 
10a of the can 10 where the safety vent 11 is formed, the bottom plate 30 has a size and a width 
that can cover the bottom surface 10a. The bottom plate 30 can be made of a highly conductive 
metal plate, for example, nickel or a nickel alloy. 
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[0020] In one embodiment of the present invention, the lead plate 41 is directly welded to the 
outer bottom surface 10a of the can 10. That is, the lead plate 41 directly electrically connects 
the can 10 and the safety device without the bottom plate 30 made of nickel, which is relatively 
poor in conductivity compared to aluminum. Thus, it is possible to reduce a voltage drop of the 
battery due to resistance of the bottom plate 30. 

[0021] In an aspect of the present invention shown in FIGs. 3 and 4, one end 41a of the lead 
plate 41 is disposed between the outer bottom surface 10a of the can 10 and the bottom plate 
30. To this end, the bottom plate 30 includes a weld portion 31 welded to the outer bottom 
surface 10a of the can 10, and an accommodating portion 32 accommodating the end 41a of 
the lead plate 41 between the same and the outer bottom surface 10a of the can 10. 

[0022] As also shown in FIGs. 3 and 4, the accommodating portion 32 extends from the weld 
portion 31 in a bent manner. Thus, when the lead plate 41 is welded to the outer bottom surface 
10a of the can 10, the weld location of the lead plate 41 is constantly maintained by the bottom 
plate 30, thereby improving workability. The structures of the accommodating portion 32 shown 
in FIGS. 3 and 4 are provided for illustration only. That is, any structure that can accommodate 
the end 41a of the lead plate 41 can be used as the structure of the accommodating portion 32. 
As such, it is assumed that the end 41a can have a shape which fits into a receiving portion of 
the bottom plate 30 to maintain the end 41a, such as a dovetail type joint, such that the end 41a 
is not necessarily between the bottom plate 30 and the bottom surface 10a. 

[0023] The lead plate 41 can be made of nickel, which is relatively poor in electrical, thermal 
conductivity compared to aluminum, or a nickel alloy. Here, resistance welding may be applied 
between the accommodating portion 32 of the bottom plate 30 and the lead plate 41 and 
between the outer bottom surface 10a of the can 10 and the lead plate 41. The resistance 
welding makes welding between the accommodating portion 32 of the bottom plate 30 made of 
nickel and the lead plate 41 made of nickel relatively stronger than welding between the outer 
bottom surface 10a of the can 10 made of aluminum and the lead plate 41. Also, since upper 
and lower portions of the lead plate 41 are welded to the bottom plate 30 and the outer bottom 
surface 10a of the can 10, respectively, stable welding between the can 10 and the lead plate 
41 can be ensured, improving reliability. 

[0024] Also, the lead plate 41 can be made of aluminum having higher weldability than 
nickel, or an aluminum alloy. Here, ultrasonic welding may be applied between the 
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accommodating portion 32 of the bottom plate 30 and the lead plate 41 and between the outer 
bottom surface 10a of the can 10 and the lead plate 41. The ultrasonic welding makes welding 
between the outer bottom surface 10a of the can 10 made of aluminum and the lead plate 41 
relatively stronger than welding between the accommodating portion 32 of the bottom plate 30 
made of nickel and the lead plate 41 made of nickel. Since upper and lower portions of the lead 
plate 41 are welded to the bottom plate 30 and the outer bottom surface 10a of the can 10, 
respectively, stable welding between the can 10 and the lead plate 41 can be ensured, 
improving reliability. 

[0025] FIG. 5 is a cross-sectional view showing another example of the lead plate shown in . 
FIG. 4, in which the same reference numerals as in FIG. 4 denote the same elements and an 
explanation thereof will not be given. As shown in FIG. 5, a lead plate 42 includes a clad layer 
42a welded to the outer bottom surface 10a of the can 10 and made of aluminum or an 
aluminum alloy. The lead plate 42 further includes a lead layer 42b formed on the clad layer 
42a, welded to the bottom plate 30 and made of nickel or a nickel alloy. 

[0026] Ultrasonic welding may be applied between the accommodating portion 32 of the 
bottom plate 30 and the lead layer 42b of the lead plate 42 and between the outer bottom 
surface 10a of the can 10 and the clad layer 42a of the lead plate 42. The ultrasonic welding 
makes welding between the outer bottom surface 10a of the can 10 made of aluminum and the 
clad layer 42a of the lead plate 42 relatively stronger than welding between the accommodating 
portion 32 of the bottom plate 30 made of nickel and the lead layer 42b of the lead plate 41 
made of nickel. Since both upper and lower portions of the lead plate 42 are welded to the 
bottom plate 30 and the outer bottom surface 10a of the can 10, respectively, stable welding 
between the can 10 and the lead plate 42 can be ensured, improving reliability. 

[0027] Resistance welding may also be applied between the accommodating portion 32 of 
the bottom plate 30 made of nickel and the lead layer 42b of the lead plate 41 made of nickel 
and between the outer bottom surface 10a of the can 10 made of aluminum and the clad layer 
42a of the lead plate 42. Since the accommodating portion 32 of the bottom plate 30 made of 
nickel is strongly welded to the lead layer 42b of the lead plate 41 , stable welding between the 
bottom plate 30 and the lead plate 42 can be ensured. 

[0028] Now, another embodiment of the present invention will now be described with 
reference to FIG. 6. FIG. 6 is an exploded perspective view of a lithium secondary battery 
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according to another embodiment of the present invention, and FIG. 7 is a cross-sectional view 
of a connection structure of a safety device shown in FIG. 6. Here, the same reference 
numerals as in FIGS. 3 and 4 denote the same elements and an explanation thereof will not be 
given. 

[0029] Referring to the drawings, a lead plate 410 and a bottom plate 300 are separated from 
each other and welded to the outer bottom surface 10a of the can 10. In other words, one end 
410a of the lead plate 410 and the bottom plate 300 are not contacted to each other but are 
welded to the outer bottom surface 10a of the can 10. The can 10 can be made of aluminum or 
an aluminum alloy. Also, the bottom plate 300 protects the outer bottom surface 10a of the can 
10 where the safety vent 11 is formed, and can be made of nickel or a nickel alloy. The other 
end 410b of the lead plate 410 is electrically connected to a safety device such as a PTC 
element 50. 

[0030] Here, the lead plate 410 can be made of an aluminum having higher weldability than 
nickel, or an aluminum alloy. Here, ultrasonic welding may be applied between the outer bottom 
surface 10a of the can 10 and the lead plate 410 made of aluminum. The ultrasonic welding 
makes welding between the outer bottom surface 10a of the can 10 made of aluminum and the 
lead plate 410 made of aluminum sufficiently strong, thereby ensuring stable welding 
therebetween. 

[0031] FIG. 8 is a cross-sectional view illustrating another example of the safety device 
shown in FIG. 7, in which the same reference numerals as in FIG. 7 denote the same elements 
and an explanation thereof will not be given. As shown, a lead plate 420 includes a clad layer 
420a welded to the outer bottom surface 10a of the can 10 and made of aluminum or an 
aluminum alloy, and a lead layer 420b formed on the clad layer 420a and made of nickel or a 
nickel alloy. 

[0032] Ultrasonic welding may be applied between the outer bottom surface 10a of the can 
1 0 and the clad layer 420a of the lead plate 420. The ultrasonic welding makes welding 
between the outer bottom surface 10a of the can 10 made of aluminum and the clad layer 420a 
of the lead plate 410 made of aluminum sufficiently strong, thereby ensuring stable welding 
therebetween. 
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[0033] While described in terms of specific welding techniques by way of example, it is 
understood that other welding techniques could be used and/or other attachment mechanisms 
could be used. 

[0034] As described above, the lithium secondary battery having the protector according to 
aspects of the present invention has the following and/or other advantages. Since a can and a 
lead plate are directly welded to each other, a voltage drop of the battery can be minimized 
according to an aspect of the invention. Since the end of the lead plate is disposed between an 
accommodating portion of the bottom plate and an outer bottom surface of the can for welding 
and a location for the welding between the lead plate and the can is determined by the bottom 
plate, workability can be increased according to an aspect of the invention. Since the end of a 
lead plate is disposed between the bottom plate and the outer bottom plate of the can for 
welding and both upper and lower portions of the end of the lead plate are welded, weldability 
can be increased, improving reliability according to an aspect of the invention. 

[0035] While this invention has been particularly shown and described with reference to 
embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the spirit and scope of the 
invention as defined by the accompanying claims and equivalents thereof. 
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CLAIMS 

What is claimed is: 

1 . A lithium secondary battery comprising: 

a can made of a conductive metal in which an electrode unit having positive and 
negative electrode plates with a separator interposed therebetween is housed with an 
electrolytic solution, an outer bottom surface of the can having a first terminal electrically 
connected to one of the positive and negative electrode plates, and an upper opening of the can 
that is sealed by a cap assembly and has a second terminal electrically connected to the other 
one of the positive and negative electrode plates; 

a bottom plate welded to the outer bottom surface of the can; 

a safety device; and 

a lead unit that electrically connect the first and second terminals through the safety 
device, the lead unit comprising a lead plate having one end welded to the outer bottom surface 
of the can and another end connected to the safety device so that the can is electrically 
connected to the safety device. 

2. The lithium secondary battery of claim 1 , wherein the one end of the lead plate is 
disposed between the outer bottom surface of the can and the bottom plate. 

3. The lithium secondary battery of claim 2, wherein the bottom plate includes a 
weld portion welded to the outer bottom surface of the can, and an accommodating portion 
accommodating the one end of the lead plate between the accommodating portion and the 
outer bottom surface of the can. 

4. The lithium secondary battery of claim 2, wherein the accommodating portion 
extends from the weld portion in a bent manner such that the lead plate fits between the outer 
bottom surface and the accommodating portion. 

5. The lithium secondary battery of claim 2, wherein the can is made of aluminum or 
an aluminum alloy. 
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6. The lithium secondary battery of claim 5, wherein the lead plate is made of nickel 
or a nickel alloy. 

7. The lithium secondary battery of claim 6, wherein a first weld is applied between 
the lead plate and the bottom plate using resistance welding and a second weld is applied 
between the lead plate and the outer bottom surface of the can using resistance welding. 

8. The lithium secondary battery of claim 5, wherein the lead plate is made of 
aluminum or an aluminum alloy. 

9. The lithium secondary battery of claim 8, wherein a first weld is applied between 
the lead plate and the bottom plate using ultrasonic welding and a second weld is applied 
between the lead plate and the outer bottom surface of the can using ultrasonic welding. 

10. The lithium secondary battery of claim 5, wherein the lead plate includes a clad 
layer made of aluminum or an aluminum alloy and a lead layer formed on the clad layer and 
made of nickel or a nickel layer. 

11 . The lithium secondary battery of claim 10, wherein a first weld is applied between 
the lead layer and the bottom plate and a second weld is applied between the clad layer and the 
outer bottom surface of the can using resistance welding or ultrasonic welding. 

12. The lithium secondary battery of claim 1 , wherein the lead plate and the bottom 
plate are separated from each other by a gap and are welded to the outer bottom surface of the 
can. 

13. The lithium secondary battery of claim 12, wherein the can is made of aluminum 
or an aluminum alloy. 

14. The lithium secondary battery of claim 13, wherein the lead plate is made of 
aluminum or an aluminum alloy. 

15. The lithium secondary battery of claim 14, wherein a weld is applied between the 
lead plate and the outer bottom surface of the can using ultrasonic welding. 



11 



Docket No.: 1568.1083 



16. The lithium secondary battery of claim 13, wherein the lead plate includes a clad 
layer made of aluminum or an aluminum alloy and a lead layer formed on the clad layer and 
made of nickel or a nickel layer. 

17. The lithium secondary battery of claim 14, wherein a weld is applied between the 
clad layer and the outer bottom surface of the can using ultrasonic welding. 

18. A lithium secondary battery comprising: 

a generation element which generates electrical power; 

a can which houses the generation element and which has a first surface and a second 
surface, the first surface comprising a first terminal electrically connected to the generation 
element and the second surface comprising a second terminal electrically connected to the 
generation element; 

a plate welded to the first surface of the can; 

a safety device; and 

a lead unit which electrically connects the first terminal and the second terminal through 
the safety device and having a lead plate with one end disposed between the first surface and 
the plate, and another end connected to the safety device. 

19. The lithium secondary battery of claim 18, wherein the plate includes a weld 
portion welded to the first surface, and an accommodating portion accommodating the one end 
of the lead plate between the accommodating portion and the first surface. 

20. The lithium secondary battery of claim 18, wherein the accommodating portion 
has a bent portion that extends from the weld portion to form a gap between the first surface 
and the bent portion such that the lead plate fits in the gap between the first surface and the 
accommodating portion. 

21. The lithium secondary battery of claim 18, wherein the can comprises aluminum 
or an aluminum alloy. 

22. The lithium secondary battery of claim 21, wherein the lead plate comprises 
nickel or a nickel alloy. 
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23. The lithium secondary battery of claim 22, wherein a first weld is applied between 
the lead plate and the plate using resistance welding and a second weld is applied between the 
lead plate and the first surface using resistance welding. 

24. The lithium secondary battery of claim 21, wherein the lead plate comprises 
aluminum or an aluminum alloy. 

25. The lithium secondary battery of claim 24, wherein a first weld is applied between 
the lead plate and the plate using ultrasonic welding and a second weld is applied between the 
lead plate and the first surface using ultrasonic welding. 

26. The lithium secondary battery of claim 21 , wherein the lead plate includes a clad 
layer comprising aluminum or an aluminum alloy and a lead layer formed on the clad layer and 
comprising nickel or a nickel layer. 

27. The lithium secondary battery of claim 26, wherein a first weld is applied between 
the lead layer and the plate and a second weld is applied between the clad layer and the first 
surface using resistance welding or ultrasonic welding. 

28. A lithium secondary battery comprising: 

a generation element which generates electrical power; 

a can which houses the generation element and which has a first surface and a second 
surface, the first surface comprising a first terminal electrically connected to the generation 
element, and the second surface comprising a second terminal electrically connected to the 
generation element; 

a plate attached to the first surface of the can; 

a safety device; and 

a lead unit which electrically connects the first terminal and the second terminal through 
the safety device and having a lead plate with one end disposed at the first surface and another 
end connected to the safety device. 

29. The lithium secondary battery of claim 28, wherein the one end of the lead plate 
is disposed between a portion of the plate and the first surface. 
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30. The lithium secondary battery of claim 29, wherein the portion of the plate 
overlaps the one end of the lead plate. 

31 . The lithium secondary batter of claim 29, wherein a first weld is disposed 
between the lead plate and the first surface and a second weld is disposed between the lead 
plate and the portion of the plate. 

32. The lithium secondary battery of claim 28, wherein a portion of the plate overlaps 
the one end of the lead plate. 

33. The lithium secondary battery of claim 32, wherein the portion of the plate has a 
shape which receives the one end of the lead plate so as to maintain the lead plate when the 
one end of the lead plate is being attached to the first surface. 

34. The lithium secondary battery of claim 28, wherein the plate does not overlap the 
one end of the lead plate. 

35. The lithium secondary battery of claim 28, wherein the can comprises a first 
material, and the lead plate comprises: 

a first layer disposed adjacent the can which comprises the first material, and 
a second layer comprising a second material other than the first material. 

36. The lithium secondary battery of claim 35, wherein the first material comprises 
aluminum and the second material comprises nickel. 

37. The lithium secondary battery of claim 32, wherein: 
the can comprises a first material, and 

the plate comprises a second material other than the first material, and 

the lead plate comprises: 

a first layer disposed adjacent the can which comprises the first material, and 
a second layer disposed adjacent the plate and comprising the second material. 
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ABSTRACT OF THE DISCLOSURE 

A lithium secondary battery includes a can made of a conductive metal. The can houses 
an electrode unit having positive and negative electrode plates with a separator interposed 
therebetween with an electrolytic solution. An upper opening of the can is sealed by a cap 
assembly. A bottom plate is welded to an outer bottom surface of the can, and a lead plate 
having a first end welded to the outer bottom surface of the can and a second end connected to 
a safety device so that the can is electrically connected to the safety device. 
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